Financial Inclusion has been the area of concern in the recent years. Despite being a policy priority in many countries still 2.5 billion people in the world-do not have access to savings accounts and other formal financial services according to Consultative Group to Assist the Poor (CGAP 2011).The paper attempts to measure financial inclusion using a cross country data set from Financial Access Survey (FAS) and the index of financial inclusion (IFI) developed by Sarma (2012). Then it presents an empirical analysis of the relationship between financial inclusion and human development across countries. It is found that levels of human development and financial inclusion in a country move closely with each other, although a few exceptions exist. The correlation coefficient between IFI and HDI values and ranks was calculated to be 0.82 and 0.85 respectively implying significant positive correlation between the two indices. It is also seen that income level and financial inclusion in a country move closely with each other. Majority of the high income countries are the high IFI countries. .
Introduction
Financial inclusion is the access to basic financial services by all groups of people. Financial inclusion has several advantages. First, it facilitates efficient allocation of resources. Second, it reduces cost of capital and improves the day-to-day management of finances. Third, it reduces the growth of informal sources of credit (such as money lenders). Finally, it facilitates a whole range of efficient financial services. The relationship between financial inclusion and development is also well understood in literature (for example see King and Levine, 1993; Beck et al., 2000; Demirgüç-Kunt and Maksimovic, 1998; Beck et al., 2007; Levine, 2005; Klapper et al., 2006; Demirgüç-Kunt et al., 2008) .
The importance of financial inclusion is widely recognized and it has become a global agenda now. The Community Reinvestment Act (1997) in United States, The law on exclusion (1998) in France, The Financial Inclusion Task Force in United Kingdom, Mzansi (2004) in South Africa, The ‗no-frills' accounts and -General Credit Card‖ schemes of Reserve Bank of India highlights the importance of financial inclusion. However despite all the efforts most poor people in the world lack access to basic financial services. According to Kofi Annan (2003) , we need to build inclusive financial system to address the constraints that exclude people from the financial sector.
In this paper, we have used the index financial inclusion (IFI) developed by Sarma (2012) to measure financial inclusion across countries. Then we have compared it with the human development index and analyzed the relationship between financial inclusion and human development. This paper is organised as follows. The next section discusses financial inclusion and provides a literature review. Section 3 provides the methodology for construction of our financial inclusion index. Section 4 presents the broad relationship between index of financial inclusion (IFI) and Human development index (HDI). Section 5 concludes the paper.
Section 2

Review of Literature
Literature on financial inclusion has defined it in a broader concept of social inclusion. Rangarajan Committee on Financial Inclusion (2008) defined it as the process of ensuring access to financial services and timely and adequate credit by the weaker sections and low income groups at an affordable cost. According to Chakraborty (2010) financial inclusion is a strategy for economic development because of the increasing concern that the benefits of economic growth have not been equitably shared. Sarma (2012) defines financial inclusion as a process that ensures the ease of access, availability and usage of the formal financial system for all members of an economy. Sinclair (2001) defined financial exclusion as the inability to access basic financial services in suitable form. According to Conroy (2005) financial exclusion prevents poor people to have access to the formal financial systems of their countries.The definitions make it clear that people at the margins of the society are financially excluded.
Strong relationship between financial development and human capital has been shown in literature (For example see Evans, Green, &Murinde, 2002) . According to King and Levine (1993 a & b) and Gregorio and Guidotti (1995) higher levels of financial development are positively associated with faster rates of economic growth. The Role of human capital in economic development has also been firmly established by Benhabib and Spiegal (1992) . According to Beck, et al., (2007) financial inclusion reduces income inequality and alleviates poverty. Naturally, the lower the level of poverty, the higher is the level of human development. Thus, financial development leads to human development. Chou and Chinn (2001) presented that human capital is a key factor for financial development which in turn leads to further creation of human capital.
However, literature on how to measure the extent of financial inclusion is limited.Few studieshave measured financial inclusion by the proportion of households having access to financial services i.e. having a bank account. However, such type of data is difficult to obtain as they depend on country wide surveys. Claessens (2006) pointed out that data on the use of financial services by households and firms is limited. Honohan (2008) estimated the number of households having access to banking services for many countries based on survey information through an econometric approach. Several other indicators have been used in Conrad, et al (2008) to assess the extent of financial inclusion such as the number of bank accounts (per 1000 adult population), the number of ATMs (per million people), the number of bank branches (per million people) etc. However, these indicators individually fail to adequately capture the overall extent of financial inclusion. Therefore, we have used a comprehensive measure i.e. Index of financial inclusion (IFI) developed by Sarma (2012) to measure the extent of financial inclusion across countries.
Section 3 Methodology
We have followed a multidimensional approach for construction of the index of financial inclusion (IFI). Although it is similar to the UNDP approach for computation of Human Development Index (HDI) and Gender-related Development Index (GDI) it differs in the manner in which dimension indexes are constructed. Instead of using an average of the dimension indexes as in UNDP's methodology, our index is similar to that of Sarma (2012) i.e distance from the worst and ideal situation. In this paper IFI is designed by calculating a dimension index for each dimension of financial inclusion. The dimension index d i is calculated by the following formula:
) where w i = weight attached to the dimension i, 0 <w i < 1 A i = actual value of dimension i M i = upper limit of the value of dimension i, fixed by pre-specified rule m i = lower limit of the value of dimension i, fixed by pre-specified rule The upper and lower limits used in this paper are discussed in section 3.1 The above formula ensures that 0 < d i < 1. The country's achievement in dimension i will be higher if the value of d i is higher. If n dimensions of financial inclusion are considered, then a country's achievement in these dimensions will be given by a point X = (d 1 , d 2 , d 3 , …., d x ) on the n-dimensional space. In the n-dimensional space, the point O = (0, 0, 0,…, 0) represents the point of worst situation while the point W = (w 1 , w 2 , …., w n ) represents an ideal situation indicating the highest achievement in all dimensions.
Larger distance between X and O indicates higher financial inclusion. And smaller distance between X and W also indicates higher financial inclusion. In this paper, we use a simple average of the Euclidian distance between X and O and the inverse Euclidian distance between X and W. Both the distances are normalized by the distance between O and W, to make them lie between 0 and 1. The inverse distance between D and W is considered for computing the simple average between the distances. This makes IFI a number that lies between 0 and 1 and is monotonically increasing. Thus for computation of IFI, first we calculate X 1 (distance between X and O) and X 2 (inverse distance between X and W) and then take a simple average of X 1 and X 2 to compute IFI. The formulae are given below:
X 1 gives the normalized Euclidean distance of X from the worst point O, normalized by the distance between the worst point O and the ideal point W. This is done to make the value of X 1 lie between 0 and 1. Higher value of X 1 implies more financial inclusion.
X 2 gives the inverse normalizedEuclidean distance of X from the ideal point W. The numerator gives the Euclidean distance of X from the ideal point W, normalizing it by the denominator and subtracting by 1 gives the inverse normalized distance. This is done to make the value of X 2 lie between 0 and 1. The higher distance is considered because higher value of X 2 implies higher financial inclusion.
IFI is the simple average of X 1 and X 2 indicating the distance from both the worst point and the ideal point. Since, we consider all dimensions to be equally important in measuring the inclusiveness of a financial system, then w i = 1 for all i. Thus, the ideal situation will be W = (1,1,1,…,1) in the n-dimensional space. The formula will be:
In this study, we have identified three dimensions for evaluating the extent of financial inclusion: banking penetration to measure depth, availability of banking services and usage of banking services.
Dimension 1 -Banking penetration
It indicates that an inclusive financial system should have as many users as possible. The proportion of people having a bank account is a measure of the banking penetration of the system. However, data on the proportion of people having a bank account is not readily available. Therefore, we use number of deposit bank accounts per 1000 adult population as an indicator for this dimension.
Dimension 2 -Availability of banking services
The availability of banking services can be indicated by the number of bank branches per 1000 population, number of ATM per 1000 population, number of bank employees per customer. However, due to lack of consistent data on number of ATM per 1000 population and number of bank employees per customer, we use number of bank branches per 1000 population to measure this dimension.
Dimension 3 -Usage
The usage of banking services is adequately important. Merely having a bank account is not enough. Usage can be in the forms of credit, deposit, payments, remittances, transfer etc. However, cross country comparable data on payments, remittances and transfers are not available till date. Hence, we use the data on volume of credit to the private sector and deposit mobilized from the private sector as proportion of the country's GDP to measure this dimension.
Section 3.1 Upper and lower limits for dimensions
To normalize the dimension indexes and have values between 0 and w i , we have fixed the value of upper limit (M i ) and lower limit (m i ) for each dimension as followed by Sarma (2012) . While 0 can be safely the lower bound for all dimensions, it is difficult to fix the upper bound of a dimension. Theoretically, it is not possible to arrive at a ‗maximum' or even an ‗optimum' level of achievement for a dimension of financial inclusion. Selecting the empirically observed highest value of a dimension as the upper limit is a straightforward methodology. But if this happens to be ‗an outlier', then it will distort the scale of the index. Secondly, the empirically observed highest value as the upper bound may be different for different years. Thus, comparing such an index across time will be difficult.
Therefore, we consider the following upper bounds to be reasonable for different dimensions:
M p = upper limit for computing dimension index for penetration dimension = 2500 (indicating on an average of at least 2 deposit accounts per adult). M a1 = upper limit for computing 1 st index of availability dimension = 60 (indicating about 1667 clients per bank branch). M a2 = upper limit for computing 2 nd index of availability dimension = 120 (indicating 1 ATM per 833 adults). M p = upper limit for computing dimension index for usage dimension = 300 (indicating a credit+deposit to GDP ratio of 3)
If a country has a dimension value greater than the upper bounds, then it is set equal to the upper bound. By setting the upper limits, we avoid comparing countries against excessively high benchmarks.
Section 3.2 Weights assigned to the dimensions
All the three dimensions considered here are equally important for an inclusive financial system. We assign a weight 1 to the penetration dimensionas banking penetration is the primary indicator of financial inclusion. We assign a weight 0.5 for the index of availability dimension because data only on physical outlets can give an incomplete picture of the availability of banking services. Countries have moved towards internet and mobile banking. Similarly, we assign a weight 0.5 for the index of usage as other services of the banking system, such as payments, transfers and remittances are not included.
Given these weights, a country K is represented by a point (pk , ak , uk ) in the three dimensional space, such that 0 <= pk<=1, 0 <= ak<=0.5, 0 <=uk<=0.5, where pk , ak and uk are the dimension indexes for country k. The point (0,0,0) will indicate complete financial exclusion (worst situation) and the point (1,0.5,0.5) will indicate complete financial inclusion (best situation).The IFI for the country k is measured by the simple average of normalized Euclidean distance of the point (pk , ak , uk ) from the point (0,0,0) and its normalized inverse Euclidian distance the ideal point (1, 0.5, 0.5).. The final formula with weights will be:
Section 3.3
Computation of IFI for Countries around the World for 2013
First we describe the data used for the calculation of IFI and then present the IFI values for as many countries as possible for the year 2013.
Data
Data on deposit accounts per 1000 adults is used as a measure of banking penetration, data on number of bank branches is used as an indicator of availability of banking services and total deposit and credit from scheduled commercial banks as a percentage of the Gross Domestic Product (GDP) of a country is used as an indicator of the usage of banking services.
The data used here is extracted from the Financial Access Survey (FAS) database of the International Monetary Fund (IMF). The FAS database provides geographic and demographic indicators of access to finance for 160 countries. The first data set was released by FAS in 2010. Table 1 presents the IFI value and rank for various countries for the year 2013. The number of countries for which IFI is calculated depends on the availability of data on the three dimensions. It is evident from the table that different countries are at different levels of financial inclusion. Out of 111 countries, levels of financial inclusion, as measured by IFI, varied from as low as 0.0011 for South Sudan to as high as 0.8268 for Japan. 
Section 3.4 Results
Section 4 Relationship between IFI & HDI
A comparison of index of financial inclusion (IFI) with human development index (HDI) for 107 countries has been presented along with their ranks (See Table 2 ). Human Development Index for the countries has been taken from Human Development Report 2013. Three indices have been considered for the calculation of HDI which are income index, education index and health index. Table 2 reveals that IFI and HDI for the countries seem to move in the same direction and closely with each other, although few exceptions exist. It is statistically proved by the fact that the correlation coefficient between IFI and HDI values and ranks was calculated to be 0.82 and 0.85 respectively implying significant positive correlation between the two indices.This result shows that the states with relatively high level of financial inclusion are also the states with high level of human development and vice versa.
The countries like Switzerland, Japan, Italy, Spain and South Korea which rank high in financial inclusion are also found to have high human development index. Furthermore, the countries like Congo Democratic Republic, Central African Republic, Guinea, Burundi, and Afghanistan which rank lowest on index of financial inclusion perform poorly on human development index as well.
Besides, countries such Austria, Netherlands and Ireland have relatively higher levels of human development as compared to their levels of financial inclusion.Similarily, countries like Portugal, Malta, Malaysia and Turkey perform relatively better in financial inclusion than in human development.
Section 5 Conclusion
This paper throws some light on the extent of financial inclusion across different countries on the basis of an index of financial inclusion. A comparative analysis is also conducted in the paper to examine the association between the process of financial inclusion and the level of human development.The analysis indicates that the level of human developmentand that of financial inclusion are positively correlated. Thus the countries with a relatively high level of financial inclusion are also the countries having a high level of human development. The countries like Switzerland, Japan, Italy, Spain and South Korea which rank high in financial inclusion are also found to have high human development index. Furthermore, the countries like Congo Democratic Republic, Central African Republic, Guinea, Burundi, and Afghanistan which rank lowest on index of financial inclusion perform poorly on human development index as well.
From this study, we realize that there is a strong positive relationship between financial inclusion and human development. Therefore the countries should incorporate financial inclusion in the bigger objective of economic and social development. There is a need for coordinated effort towards encouraging financial inclusion. New technological advances in banking sector such as mobile banking and internet banking could not be included in our empirical analyses due to unavailability of relevant data. Similarly, information on various parameters such as affordability, timeliness and quality of banking services is also not obtainable.
